Abstract:The purpose of this study was to investigate the meanings assigned by pre-service teachers to the wastepaper basket and waste (crumpled) papers in their drawings of a scientist. The study was carried out with 220 pre-service teachers during the 2015-2016 academic years. A phenomenological research method was used. First, the pre-service teachers were administered the 'Draw-A-Scientist Test' in order to identify their images of a scientist and then they were asked to describe and explain the scientist they drew. And a semi-structured interview was performed with the 34 pre-service teachers who included a wastepaper basket and waste paper in their drawings in order to identify the meanings assigned to the wastepaper and wastepaper basket by these teachers. The data were analysed by using content analysis. The results of the analysis showed that with these figures the pre-service teachers revealed their belief that when scientists conduct research, they follow a confirmatory experimental process in a similar manner to the way school science experiments. Based on these results, it can be suggested in the analysis of the drawings that waste paper and wastepaper baskets can be regarded as indicators of the stereotypical image of scientists and of the scientific method they use.
Introduction
In recent years, it has become one of the fundamental aims of science education to help every individual in the society to become science-literate and as a result to have the cognitive and affective abilities to i. interpret the events/situations they encounter from a scientific point of view, ii. explain situations and concepts by using them in accordance with their scientific definitions, iii. handle problems on a scientific basis and find solutions using scientific methods, iv. decide whether a written or oral statement they encounter is scientific or not, and v. have the courage to study or make a career in science.
Given the cognitive and affective abilities expected from science-literate individuals, the meanings assigned to concepts such as 'science', technology', 'scientific method' and 'scientist' are considered to be significant. Within the scope of these concepts, from a very basic point of view, science-literate individuals need to know what science is and the nature of the science-technology-society relationship. They need to know how science is conducted and who the people are who work in or study science. The images individuals have of these concepts constitute the cornerstone of knowledge regarding science and scientists. Mandler (1992) argues that images are formed at very early ages and by moving through an abstraction process, these images form concepts. A great number of studies have been conducted to determine the images that form the basis of these concepts. In their studies, Kurnaz, Tarakci, Saydam and Pektas (2013) described images of electrification, Kurnaz and Degirmenci (2012) described images of the Sun, the Earth and the Moon, and Kurnaz and Eksi (2015) described student images of solid friction in physics. In addition to these studies, those carried out to determine the images held by individuals of a scientist have an important place in this field and date back to the study carried out by Mead and Metraux in 1957 . Using different methods, a large number of studies were conducted in later years based on 'the stereotypical image of a scientist' characterized by Mead and Metraux (1957) . Among the most prominent of these was the one carried out by Chambers (1983) , in which he developed the 'Draw-A-Scientist Test' (DAST) in order to investigate student perceptions of a scientist. He described the indicators used to assess the pictures drawn by students. Since 1983, many studies have been undertaken within the frame of the DAST and the indicators of the stereotypical image of the scientist developed by Chambers (1983) . Moreover, some studies have investigated indicators other than those described by Chambers, and as a result some additional indicators have been identified. In the pictures drawn by students describing a scientist, however, there are still many elementsbesides those representing the indicators of the stereotypical scientist. Among these are the crumpled papers randomly thrown around in the room or thrown into a wastepaper basket and a wastepaper basket full of these crumpled papers. This element does not represent any of the indicators noted in the literature. The focus of this study was therefore to investigate the meaning attributed to the crumpled papers and the wastepaper basket full of this waste paper in the pictures drawn by students and to discover whether the waste paper and wastepaper basket represent an indicator of the stereotypical image of the scientist.
A Theoretical Framework
The first study to describe the image of the scientists was carried out by Mead and Metraux in 1957 . Based on the writings of the students, the characteristics of stereotypical images of scientists were identified as follows: 'The scientist is a man who usually wears a white coat and glasses and works in a laboratory surrounded by chemical materials and equipment. Some may have a beard… He reads books, takes notes and shouts, "I've found it! I've found it!" Mead and Metraux (1957) identified this depiction as the stereotypical image of the scientist. Until 1983, a number of studies (Beardslee & O'Dowd, 1961; Krajkovich & Smith, 1982) were conducted to identify the public image of the scientist using Likert-type scales to search for significant differences. However, by employing the theoretical basis provided by Mead and Metraux (1957) , these studies were unable to go beyond the investigation of the effects of various factors (gender, educational background, culture, and so forth) on the image of the scientist. (Karacam, 2016b) Even though the results obtained by Chambers (1983) were very similar to those of the 'first-generation' studies of Mead and Metraux (1957) , he made the biggest contribution to this field with the development of the DAST, in which investigators ask students to draw a picture of a scientist on a piece of paper. Using the DAST, Chambers studied the images of a scientist drawn by 4807 primary-school children (kindergarten to grade 5). Consequently, he revealed that the children had drawn a male scientist with a beard and moustache wearing a lab coat and glasses, using technological and scientific instruments and working alone with chemicals and equipment in a closed setting with books and bookshelves, as can be seen in Figure 1 .
Figure 1. DAST -Example of a drawing
Based upon these findings, Chambers (1983) identified the indicators of the image previously identified as the stereotypical image of a scientist by Mead and Metraux (1957) . The seven indicators and figures illustrating them identified by Chambers (1983) are presented in Table 1 . Chambers (1983) reported that the lab coat is represented by the figure of the white coat worn by the scientist, glasses by the spectacles, facial hair by a beard and/or a moustache, symbols of knowledge by figures like books or a bookshelf, symbols of research by figures like test tubes and beakers, symbols of technology by figures such as a robot or rocket and relevant captions by figures like equations and chemical formulae written on the board or paper. Subsequently, many studies were carried out on the basis of the DAST and the indicators identified by Chambers were used to analyze the images held by individuals. Later, however, Finson, Beaver and Cramond (1995) developed the Draw-A-Scientist Test-Check list (DAST-C) to facilitate the evaluation of the drawings of scientists by using eight more indicators in addition to the seven indicators identified by Chambers (1983) . The indicators added by Finson et al. (1995) and the figures illustrating these indicators are presented in Table 2 . Finson et al. (1995) In Table 2 , the indicators and figures representing the stereotypical scientist identified by Finson et al. (1995) are presented accordingly, with the indicator of working indoors represented by the figure of a study or laboratory, that of male gender by a man and that of old/middle-aged by an elderly or middle-aged man. The figure of a person alone symbolizes the indicator of working alone, signs for radioactive substances are indicators of danger and warnings or signs such as 'Keep Out' and 'Do Not Enter' indicate secrecy. The presence of light bulbs is depicted by a person with a light bulb lit up over his head, while the indicator of a Caucasian is represented by a human figure with a light-colored face and finally, figures like Dr. Frankenstein symbolize the mythical stereotype of the scientist. In addition to the alternative characteristics identified by Finson et al. (1995) , among the indicators of the stereotypical image of the scientist are the elements of the lab coat, eye glasses, beard and/or moustache, symbols of knowledge like books or bookshelves, symbols of research like test tubes and beakers and symbols of technology like batteries and cables. Also included are working in a closed setting such as a laboratory or study with signs of secrecy and danger, working alone, being a white, elderly or middle-aged male with a light bulb lit up over his head and being a mythical character like Dr. Frankenstein. The indicators identified by Chambers (1983) and Finson et al. (1995) Using the DAST introduced by Chambers (1983) , a large number of studies have attempted to identify the stereotypical image of the scientist held by the students of diverse grade levels in different countries worldwide (Medina-Jerez, Middleton & Orihuela-Rabaza, 2011; She, 1998) . In these studies, the indicators identified by Chambers (1983) and those put forward by Finson et al. (1995) in the DAST-C have been frequentlyused to evaluate student drawings of a scientist. These studies have revealed that students generally hold the stereotypical image of the scientist. Since 2000, similar studies have been carried out in Turkey. The results of these studies (Karacam, 2016a; Ozgelen, 2012; Turkmen, 2008; Yontar-Togrol, 2000) showed that Turkish students of various grade levels also hold the stereotypical image of the scientist.
Significance of the study
Mead and Metraux were the first to set out to identify the image that individuals have of the scientist and it was suggested in their seminal study in 1957 that individuals in general portrayed the stereotypic image of the scientist identified by Mead and Metraux. Building on the 1983 study of Mead and Metraux, Chambers (1983) developed the DAST to measure the degree of the stereotypical image held by individuals of the scientistand introduced to the field the seven indicators for investigating student perceptions of the scientist. Since 1983, a growing body of studies has been based on the approach developed by Chambers. However, many studies have also been conducted to revise the weaknesses of the theoretical basis formed by the DAST and the seven indicators. Finson et al. (1995) developed the DAST-C, a checklist that includes nine standards or indicators serving as alternatives to evaluate the drawings produced from the DAST. In a similar study conducted by Finson (2003) , characteristics such as hairstyle (bald or unkempt hair), facial expression, (smiling or angry), chemical liquids boiling with smoke, bubbles indicating thoughts, and question marks were proposed; however, these were not recognized as stereotypical indicators.
As attested by the literature, many studies have been carried out in various countries using the DAST which have revealed that students from different grade levels hold what is described as the stereotypical image of the scientist. Although carried out in different countries and across different grade levels, these studies produced similar results, which could primarily be attributed to the fact that all utilized the data from the DAST within the scope of the indicators introduced by the DAST-C. In these studies, figures drawn by the students other than those representing the indicators of the DAST-C were disregarded. However, students also drew different objects apart from the figures symbolizing the stereotypical indicators of the DAST-C, such as clocks, table lamps, crumpled papers, and wastepaper baskets overflowing with crumpled papers, as can be seen in Figure 2 .
Figure 2. Drawing of a scientist
Students assign meanings to these objects and thus draw them in their pictures because they associate them with the scientist. For that reason, there is a need to analyze the meanings that students assign to objects other than the figures representing the stereotypic indicators of a scientist. The possibility that these objects could be considered as indicators of the stereotypical image of a scientist should be investigated. Accordingly, the present study examined the meanings assigned by pre-service teachers to the waste paper and wastepaper baskets drawn in their pictures of a scientist and the significance of the waste paper and wastepaper baskets as symbolizing a stereotypical indicator was considered.
Research Question
What is the meaning assigned by pre-service teachers to the waste paper and wastepaper baskets in their drawings of a scientist?
Purpose
The purpose of this study was to investigate the meanings assigned by pre-service teachers to the waste paper and wastepaper baskets in the pictures of a scientist they drew, and to determine the possibility that the figures of waste paper and wastepaper baskets could indicate the stereotypical image of a scientist.
Methodology of Research
Focusing on the meanings assigned by pre-service teachers to the waste paper and wastepaper baskets in the pictures of a scientist they drew, the present study used the phenomenological (qualitative data analysis) research method, which in social sciences, according to Creswell (2013) , describes a common meaning held by several individuals of their life experience of a concept or a phenomenon. On the basis of Creswell's perspective, the waste paper and the wastepaper baskets drawn in the pictures of a scientist were identified as the phenomenon and the meanings assigned to this phenomenon were investigated.
Data collection
The research data was collected in the fall of the 2015-2016 academic years. First, pre-service teachers were asked to draw a picture of a working scientist on a piece of paper. The pre-service teachers were told that they were expected to portray the work environment of a scientist, the tools and equipment used while working and the appearance of the scientist. In addition, they were also told that they were free to use crayons and write on their drawings if they wished. They were given one hour of class time (50 minutes) to finish their drawings. In the second lesson, the pre-service teachers were requested to write a description of their scientists on the other side of the paper. The teachers were told that they were expected to give their opinions about the appearance of the scientist, what work was being done in the picture, what equipment was being used and the kind of person the scientist was. They were given another 50 minutes to describe their pictures. Their pictures were then checked for the presence of waste paper and wastepaper baskets and those who included these in their pictures were interviewed semi-structurally two weeks later.
Study sample
The selection of the sample for this study was based on purposeful sampling. According to Entwistle (1997) , purposeful sampling methods allow in-depth investigation of given cases. Within the scope of this sampling method, it was ensured that the teachers had not previously taken courses related to history of science and/or scientific research. Therefore, the study included 220 first-and second-year students (pre-service teachers) from the Departments of Psychological Counseling and Guidance Education, Primary School Education and Science Education. Semi-structured interviews were held with the 34 students who had included the figures of wastepaper and wastepaper baskets in their pictures and their data were analyzed.
Data collection instruments

Draw-A-Scientist Test (DAST):
This test was used to identify the meanings assigned by the pre-service teachers to the waste paper and wastepaper baskets in their drawings of a scientist. Developed by Chambers (1983) , the DAST has been used in many studies (Fung, 2002; Rosenthal, 1993) to identify the image of the scientist held by individuals. In the DAST, students are asked to draw a picture of a scientist and explain/describe the scientist they draw. However, in the 1980s, studies focusing on the reliability of the DAST (Farland & McComas, 2006; Maoldomhnaigh & Hunt, 1988) suggested two ways to increase the reliability of the data obtained from the DAST. The first was to ask students to draw more than one scientist. The other was to use more than one data instrument to identify the image of the scientist held by students. Thus, in more recent studies (Koren & Bar, 2009; Scherz & Oren, 2006) individuals were asked to draw and describe the picture of a scientist, as in the DAST, and then semi-structured interviews were conducted within the scope of their drawings and explanations. In accordance with the current trends in the literature, the present study asked the pre-service teachers to draw a working scientist and explain/describe their drawings in an attempt to explore the meanings assigned to the waste paper and the wastepaper baskets they drew in their pictures. Semistructured interviews were then conducted with those who drew waste paper and wastepaper baskets in their pictures in order to obtain detailed data about the meanings assigned to the waste paper and wastepaper baskets.
Data analysis
For the analysis of the data, drawings of the teachers, their explanations of the drawings and the data from the interviews were combined and the combination of these three datasets was analyzed via the content analysis technique. This technique was defined by Merriam (1992) as a process in which the data is coded and the categories describing the basic data properties are generated concurrently; following this process, the meanings in the content are grouped under themes and the relationships between them are described. After completion of the content analysis, three field experts coded the data obtained. This procedure was started once again after every ten students and the assigned codes were reviewed. In this way the consistency of the assigned codes was ensured. At the end of the coding process, the three field experts came together and examined the consistency among the assigned codes. It was seen that all the codes assigned by the three experts were grouped under one theme. The approach developed by Miles and Huberman (1994) was used to calculate the percentage of consistency of the codes assigned by the three experts, and they were found to be 100 percent consistent.
Results
The present study was carried out to investigate the meanings assigned by pre-service teachers to the waste paper and wastepaper baskets they drew in their pictures. The results of the study showed that 34 (15.45%) of 220 pre-service teachers included waste paper and wastepaper baskets in their pictures. The explanations of the 34 teachers who drew waste paper and wastepaper baskets and the data from their semi-structured interviews were analyzed using content analysis and the results indicated that the meanings attributed to the waste paper and wastepaper baskets by the teachers were grouped under one theme, which was identified as 'The Confirmatory Experimental Scientific Method'.
Confirmatory experimental scientific method
The confirmatory experimental method is based on the results of an exploratory study in which experimenters can intelligently propose an experimental hypothesis and conduct an experiment for the purpose of confirming or disproving the hypothesis. Tugce and Esra Almila from the Department of Psychological Counseling and Guidance Education, Aslihan and Ummuhan from the Department of Primary School Education and Nurdane and Meryem from the Department of Science Education were chosen from among the students who emphasized this theme. The drawings of these students, the explanations they made following their drawings and the ideas they shared in their semistructured interviews are presented below. 
He can't find time to take care of his beard. Fortunately, his hair is gone so he does not need to take care of it. He is wearing a coat, a fundamental requirement of his workplace. He has plenty of books. You need prior knowledge to develop something. Books make it possible. The wastepaper basket is overflowing with failed attempts.'
During the interview with Esra Almila:
Researcher: 'The wastepaper basket is overflowing with…well… they must probably be crumpled papers?' Esra Almila: 'Yes.'
Researcher: 'After drawing your picture, you interpreted the waste paper and wastepaper basket as "The wastepaper basket is overflowing with failed attempts." What do you mean by failed attempts? Can you explain it a little more?'
Esra Almina: 'The wastepaper basket is the indicator of his unsuccessful experimental trials. After all, an experiment ends after going through several stages. I think it is hard to succeed after one trial. The wastepaper basket and the vast amount of paper in it symbolize the failed attempts.'
The drawing by Nurdane, a student from the Department of Science Education, is given in Figure 5 . She drew a male chemist in his thirties, wearing a lab coat and glasses. Nurdane delineated the reason why she drew a wastepaper basket and wastepaper in her picture as
follows: 'The scientist I drew is doing experiments in his lab. He never takes off his coat in his lab. The place where he spends most of his time is his library. He learns what he doesn't know by reading. He experiments with what he has learned. He tests to see if it is valid and accurate. He starts over again if it is not. The crumpled papers on the floor are the evidence of his mistakes. He went wrong and then he crumpled and threw the papers away.' Figure 5. Nurdane's drawing
In the interview with Nurdane about her drawing:
Researcher: 'Why did you draw crumpled papers, Nurdane?'
Nurdane: 'I drew a wastepaper basket, and lots of waste paper. The waste paper shows that the scientist has made many mistakes. He makes more of them. He gets it wrong each time and he therefore wastes tons of paper until he gets a positive result. It is not right to call it a mistake. He has an idea in his mind… he has a sort of theory. He struggles to prove its validity by performing experiments. When the result of his experiment does not support this theory, he crumples the paper and throws it away. It goes on like that until he gets the desired result. That is why I have drawn lots of wastepaper and a wastepaper basket.' Figure 6.Meryem's drawing
Meryem is another student from the Department of Science Education who included waste paper and a wastepaper basket in her drawing. She drew a scientist and a technicianat the same time, working in the fields of biology and chemistry (Fig. 6) 
. Aslihan's drawing
The picture in Figure 7 was drawn by Aslihan, a student from the Department of Primary School Education. She is one of those who drew some waste paper and a wastepaper basket. 
Figure 8. Ummuhan's drawing
Ummuhan is another student from the Department of Primary School Education who drew a wastepaper basket and waste paper in her picture. Her drawing showing a male chemist is presented in Figure 8 . Examination of the reasons why these pre-service teachers drew a wastepaper basket and waste paper, or in other words, analyses of the their explanations and their opinions about the meanings that they assigned to the wastepaper basket and the waste paper revealed similarities although the students were enrolled in different departments at the university. The fundamental similarity in the statements of the pre-service teachers was that the wastepaper basket overflowing with crumpled papers symbolized the process of achieving a good (positive) result. According to the preservice teachers, the good (positive) result was not a product (knowledge) obtained at the end of an experiment or observation, rather it was the idea/knowledge generated by the scientist at the beginning of the experiment. The research undertaken by the scientist prior to the experiment was described as a hypothesis by Tugce, an idea by Meryem, knowledge by Ummuhan and a theory by Aslihan. Before starting the experiment, the scientist created this idea/hypothesis/knowledge/theory by reading books about the experiment he planned to do. The pre-service teachers thought that the scientist conducted the experiments for the purpose of proving the hypothesis he had put forward prior to the experiments. That is, the hypothesis proposed by the scientist prior to the experiments was definitely true and the results of the experiments must not be contradictory. Thus, if the scientist obtained a result different than expected, then the experiment was repeated. The repetition process continued until the hypothesis was proven.
The most important part of the meanings that the pre-service teachers attributed to the waste paper and wastepaper basket is that they regarded the scientific method as a confirmation of the concepts constructed before the experiments. Aslihan and Tugce defined the confirmatory thought process as a trial-and-error scientific method. OnerArmagan (2015) found similar results for the perception of the experiment as the confirmation of thoughts through trials. Oner-Armagan (2015) concluded that 21 of 50 seventh-grade students associated the concept of science with the concept of experiments, and six of these students associated the concept of experiments with the concept of trials. If we take into consideration that the pre-service teachers regarded the waste paper and wastepaper basket as representing the scientific method of trial and error, we can then define the scientific method as the cognitive strategy of the scientist during the confirmatory process. We therefore ignore the aspect that scientific method is the by the scientists' process of constructing new thoughts through reading existing theories in books. All the meanings attributed by the pre-service teachers to the waste paper and wastepaper basket as the scientific method can be seen in the study of Carey, Evans, Honda, Jay and Unger (1989), which gives a rubric for assessing seventh-grade students' perceptions of the nature of science. Typical answers of the second-year students were 'the scientist is testing an idea', 'the idea is tested to see if it is right', or 'the idea is used to predict the outcome of an experiment', and 'scientists do experiments to test to see if their idea is right.' The idea and experiment are clearly distinguished. 'If the results of the experiment are unexpected, then something requires attention. The scientists might think something went wrong in the way the experiment was conducted, so they go back to fix it, or, they would change their idea.' However, the second-year responses provided no explanationof the constraints for these changes. The views of the second-year students conformed to the confirmatory process. For this reason, the theme was designated as the 'The Confirmatory Experimental Scientific Method'.
Discussion
The present study was carried out to investigate the meanings assigned by pre-service teachers to the wastepaper baskets and waste paper they drew in their pictures of a scientist. Results revealed that the 34 pre-service teachers who included a wastepaper basket and waste paper in their drawings drew these objects to indicate the confirmatory experimental process although they were enrolled in different departments at the university. In other words, it was seen that by drawing a wastepaper basket and waste paper in their pictures, the pre-service teachers actually implied that scientists use the confirmatory experimental process in their scientific studies. It was found that the pre-service teachers described the stages that a scientist follows while doing scientific research via a confirmatory experimental process, which include i. collecting information by reading books about the experiment, ii. forming a hypothesis/an idea/knowledge/a theory which is the absolute truth based on the information collected from books, iii. doing experiments to prove the hypothesis/idea/knowledge/theory he has formed, and iv. repeating the experiment until the hypothesis/idea/knowledge/theory is proven. Figure 9 . Drawing of a scientist by a student in Ocal's study (2007) A number of studies in the literature about individual perceptions of the nature of science (Tsai, 1999; Tuken, 2010) have concluded that students have a perception of the confirmatory aspect of scientific experimentation. Tsai (1999) claimed that these perceptions of students about science experiments result from the positivist perspectives of their teachers about the nature of science. However, an analysis of the studies in the literature undertaken to identify the image of a scientist showed that although wastepaper baskets and wastepaper were portrayed in the drawings of a scientist, when evaluating the images of the scientist, researchers disregarded these figures. For instance, a student drew a wastepaper basket full of waste material (as can be seen in Figure 9 ), yet Ocal (2007) did not take this figure into consideration in his assessment of the drawing. The main reason why studies in the literature disregard the wastepaper baskets and waste paper drawn in the pictures of a scientist is that researchers analyze the pictures or drawings based on the stereotypical indicators identified by Chambers (1983) and Finson et al. (1995) . There is no indicator representing the wastepaper basket or waste paper among the stereotypical indicators identified by Chambers (1983) or those added later by Finson et al. (1995) . For that reason, researchers only focus on the figures symbolizing the stereotypical image of a scientist, and pay no attention to other figures when analyzing individual drawings.
Figure 10. Busra's drawing
Here, the most important question is 'Can we approach the wastepaper basket and waste paper as an indicator of the stereotypical image of a scientist?' We need to examine the meaning of the word stereotype and its use in the literature in order to decide whether to identify the waste (crumpled) paper and the wastepaper basket overflowing with waste paper as an indicator of the stereotypical image of a scientist. In the dictionary developed by the Turkish Language Association (2005), stereotype is defined as 'lacking the quality of being original; solid or fixed; a way to repeat what is already known, like a slogan'. As given in the definition, characterizing something as stereotypical requires it to be unoriginal and occur in a way as to repeat what is already known. This definition refers to one-to-one copying of a stereotypical situation or image from any source. Accordingly, it is argued in the literature that the stereotypical image of the scientist is copied from textbooks or written and visual media (Steinke, 2005; Turkmen, 2008) . The picture in Figure 10 showing a scientist and a wastepaper basket and some waste paper was drawn by Busra, and she explained why she drew a wastepaper basket and waste paper as follows: ' Busra said that the image of the wastepaper basket and wastepaper is shown in cartoons and she acquired this image from the cartoons. It is possible to see similar caricatures and pictures in various written and visual media. The caricature in Figure 11 and the picture in Figure 12 are examples of this. The figures of wastepaper baskets and waste paper drawn in the pictures of the scientist could be interpreted as representing an indicator of the stereotypical image of a scientist. This is supported by the ideas shared by Busra, the caricatures in the written and visual media, the definition of 'stereotype' provided by the dictionary of the Turkish Language Association and the approach towards the stereotypical scientist in the literature. The acquisition of the image of the wastepaper basket and waste paper in pictures of scientists by means of the written and visual media seems to be an important reason to identify these figures as an indicator of the stereotypical image of the scientist. Nevertheless, the fact that the frequency of the wastepaper basket and waste paper in the students' drawings of scientists is lower than the frequency of drawings of stereotypical indicators such as a lab coat, a man and glasses might be considered an obstacle in the path of their acceptance as standard indicators. However, the results of previous studies undertaken to investigate the scientist stereotypes (Karacam, 2016b; She, 1998; Turkmen, 2008) showed that the frequency of the relevant captions identified by Chambers (1983) as indicators of the stereotypical image of the scientist varied between 7% and 11% in the drawings. The frequency of the indicator represented by the figures of a wastepaper basket and waste paper in this study was found to be 15.45%. Because this frequency percentage is higher than that of the relevant captions, there seems to be no reason not to accept them as an indicator of the stereotypical image of the scientist.
Consequently, it might be suggested that the figures of wastepaper baskets and waste paper symbolize a stereotypical indicator as they are consistent with the definition of stereotype and the common approach towards the stereotypical indicators of the scientist in the literature, even though the frequency of these figures is low. When the meanings attributed to waste paper and wastepaper baskets were examined, it was seen that with these figures the pre-service teachers showed that when scientists conduct scientific research, they follow a confirmatory experimental process similar to the methods employed in many science classes. The waste paper and wastepaper baskets in the drawings of the pre-service teachers represent a scientific process that is defined as a scientific method. Thus, it might be asserted that the waste paper and wastepaper basket is a stereotype indicator of the scientific method.
Conclusion and Implications
This study aimed to determine the meanings assigned by pre-service teachers to the waste (crumpled) paper and the wastepaper baskets in their drawings. It was found that with these figures the pre-service teachers showed that when scientists conduct scientific research they follow a confirmatory experimental process similar to that carried out in student science classes. It was concluded that the figures of the wastepaper basket and waste paper represent an indicator of the stereotypical image of the scientist because the images in written and visual media have inspiredthese figures and thus, they lack originality.
It is noteworthy that triangulation has generally been used to increase the reliability of obtained data, as reported in the existing DAST studies in the literature. In other words, within the DAST, the students were asked to draw a working scientist and explain the drawn scientist. Interviews were then conducted based on the obtained data from these processes. However, the drawings were evaluated through the dimensions of appearance, working environment, gender and knowledge of the scientist, research (chemistry) and technology. Questions related to these dimensions were then used during the interviews, regardless of the use of the triangulation method in these studies. Hence, considering waste paper and wastepaper baskets as an indicator for a stereotypical scientist image may allow the researchers to interpret the data obtained from DAST in detail. It can be claimed that as a result of the detailed interpretation, the findings will be more reliable and thereby positively affecting the validity of DAST. Although the results of this study, which included 220 pre-service teachers, suggested that the wastepaper basket and waste paper in the drawings of a scientist could be an indicator of method, this perception needs to be tested across different grade levels and population sizes. Moreover, there are a few unchallengedpoints within the study. One of these is that since both the waste paper and wastepaper baskets appear in the drawings at the same time, we cannot know whether or not the students had a perception of any of them as a scientific method. The second point is whether the students who did not draw waste paper and wastepaper baskets had the aforementioned indicator of a scientific method. According to the studies in the literature, even if the student does not draw a lab coat, we cannot make an inference that the student does not hold this kind of image; however, this lab coat image can be thought of as a less dominant image than one drawn. For this reason, we cannot claim that the students who did not draw waste paper or wastepaper baskets did not hold such indicators of scientific method. However, as mentioned above, we can view this type of indicator as less dominant. In this regard, the scientific method used by the scientist in these student images should be questioned. Future studies taking this point into consideration will allow this uncertainty to be resolved.
In addition, there are figures like a clock that are disregarded because they do not represent the stereotypical image of a scientist despite their presence not only in this study but also in a number of studies in the literature. Therefore, there is a need for further research to assess whether these figures and the meanings attributed to them are an indicator of the stereotypical scientist. Findings obtained from studies investigating the scientist images held by individuals will make it possible to analyze the drawings in more detail.
